Within the Standard Model, the decay can occur via two main topologies: the predominant tree topology and the sub-leading penguin diagram. New Physics processes, e.g., new particles contributing to the box diagrams, can modify the value of φ s :
The indirect determination via global fit to experimental data gives: −2β s = 2 arg( VtsV tb VcsV cb ) = −0.0363 ± 0.0013 [7] . The theoretical uncertainty on φ s is mainly due to unknown penguin contributions ∆φ peng s . The control of penguin pollution is limited by large theoretical uncertainties. Thus, experimental measurements are very useful to constrain the contribution of penguin diagrams. Therefore, we should estimate ∆φ peng s , otherwise we may incorrectly interpret the Standard Model penguin contributions as signs of New Physics. In Section 2, we summarize the measurement of the CP-violating phase φ s in B 0 s → J/ψK − K + . In Section 3, we report on a recent update of the same measurement using B 
The purpose of this analysis is to mainly measure φ s , the decay width difference ∆Γ s and Γ s .
is pseudo-scalar decaying into two vector mesons. The study of this decay requires an angular analysis in order to disentangle CP-odd/CP-even mixture of the final state. After the statistical background subtraction [3], a fit to decay time (t) and three angles in helicity frame (Ω = θ µ , θ K , ϕ h ) is performed in six bins of m KK [5] . To account for the detector and selection effects, the decay time acceptance is taken from real data and the angular acceptance is studied in the simulated data. The finite decay time resolution is modelled by a single Gaussian of width S σt × σ t , where σ t is the estimated per event decay time uncertainty, and the scale factor, S σt , is measured in a sample of prompt J/ψ → µ + µ − . The effective resolution is 45 fs for B 
Therefore, a shift on φ s due to penguin diagrams, is calculated for each polarization: tan(∆φ i,peng s ) = 2 a i cos θ i sin γ+ 2 a 2 i sin 2γ 1+2 a i cos θ i cos γ+ 2 a 2 i cos 2γ
, where = λ 2 1−λ 2 . From the experimental point of view, there are two observables for each polarization (i = 0, ⊥, ): The first one, H i , is proportional to the ratio of branching fractions of the 2 channels, multiplied, respectively, by the corresponding polarization fractions. The products of the decay can be in three polarization states: longitudinal, parallel and perpendicular. This requires an angular analysis to disentangle those states. The factor
is a critical SU(3) breaking factor calculated theoretically with a big error.
The second observable is the direct CP violation in B 0 s → J/ψK * 0 :
form a non trivial system of two equations with two unknowns : a i and θ i that lead to the shift on φ s , ∆φ i,peng s . In this channel, an angular analysis is required to calculate the polarization amplitudes. The presence of P and S-wave in the Kπ system has to be studied carefully. Using 0.37 fb −1 , a fit to mass, angles has been performed and gave 
This analysis could help, with high statistics, in the measurement of φ s . It's also interesting for spectroscopy measurements and the search for exotics [1] .
New branching fraction measurements of B 
Epilogue
While completing these proceedings, several important new results have been obtained. LHCb updated the measurement of the CP-violating phase φ s with 3 fb 
